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2.0 WELL TREATMENT, WORKOVER, AND COMPLETION FLUIDS

The defmitions for well treatment, workover, and completion fluids (TWC fluids) are as follows:'

• Well Treatment Fluids are "any fluids used to restore or improve productivity by chemically

or physically altering hydrocarbon-bearing strata after a well has been drilled. "

• Workover Fluids are "salt solutions, weighted brines, polymers, or other specialty additives

used in a producing well to allow safe repair and maintenance or abandonment procedures."

• Completion Fluids are "salt solutions, weighted brines, polymers and various additives used

to prevent damage to the wellbore during operations which prepare the drilled well for

hydrocarbon production. "
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Table IX-l lists the data used in the compliance cost analysis for TWC fluids, presented in

Chapter XII. These data include the number of wells discharging TWC fluids, the average volume

discharged per job, and the total annual discharge volumes. The sources and derivation of these data are

described in the following section.

TABLE IX-l

DATA USED IN TWC FLUID COMPLIANCE COST ANALYSISa

Workover/Treatment

Completion

TOTAL

350

334

684

587

209

205,450

69,806

275,256

a Values are for coastal Gulf of Mexico operations only. Since Cook Inlet operators commingle TWC fluids with produced

water for treatment, compliance costs for Cook Inlet TWC fluids are included in the Cook Inlet produced water cost analysis

(see Chapter XII for details regarding the cost analysis).

2.1 WELL TREATMENT, WORKOVER, AND COMPLETION FLUID VOLUMES

The volume of well treatment, workover, and completion fluids generated will vary depending on

the type of well and the specific operation to be performed. Normally, workover and completion

operations require at least one well volume of fluid since the fluids are contained within the well bore. For

example, a 10,000 foot well with 3.5 inch diameter tubing contains a volume of less than 100 barrels.'

The volume of workover and completion fluids will generally be the same before and after usage. More

than one well volume (usually no more than three) are necessary for well treatment because the fluids may

be lost to the formation. Treatment fluids can react with the formation and the volumes before and after

use are not the same.

Typically, small volume discharges of fluids occur during the course of workover and completion

operations in the same manner as drilling fluid discharges. Most completion and workover fluid discharges

occur as small volume discharges several times during the completion or workover operations (normally

lasting seven to thirty days).' Workover and completion fluids that return to the surface as a discrete slug
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represent only a small portion of the fluids discharged during workover and completion operations.'

Discharge volumes for specific workover, completion and well treatment activities are presented in

Table IX-2. This information indicates that discharges can range from 100 to 1,000 barrels."

TABLE IX-2

TYPICAL VOLUMES FROM WELL TREATMENT, WORKOVER,

AND COMPLETION OPERATIONS4

Completion and Workover

Well Treatment

Packer Fluids

Formation Sand

Metal Cuttings

CompletionIWorkover Fluids

Filtration Solids

Excess Cement

Neutralized spent Acids

CompletionIWorkover Fluids

}¥~Iirit.~~is£~~ges~~I·l'e~).·.·{

100 to 1000

1 to 50

<1

100 to 1000

10 to 50

<10

10 to 500

10 to 200

A statistical analysis of the results of the 1993 Coastal Oil and Gas Questionnaire shows that in

1992, workover, treatment, and completion operations in the coastal Gulf of Mexico region discharged an

average of 587 barrels of waste workover/treatment fluids and 209 barrels of waste completion fluids."

Workover and treatment fluids are presented in this document together because they are both used during

production. Completion fluids are generated separately during completion just prior to production. For

the purpose of developingcompliance cost estimates, these volumes (presented in the survey as volume per

year) are assumed to be average discharges per job because the survey results also indicate a

workover/treatment fluid discharge frequency of between 0.78 and 1.87 times per year." The numbers of

wells discharging TWC fluids were derived from survey results and state Discharge Monitoring Report

(DMR) data. The survey results indicate that in 1992, 219 wells discharged workover/treatment fluids and

209 wells discharged completion fluids.' A comparison of the number of wells in the survey to the number

of wells for which DMR data are available revealed that the survey count of wells must be increased by

a factor of 1.6 for an accurate count of existing wells." Thus, the estimates of 219 wells discharging

workover/treatment fluids and 209 wells discharging completion fluids were increased to 350 and 334,
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respectively. These well counts were then used to estimate the total annual volume of TWC fluids

currently discharged: 205,450 barrels of workover/treatment fluid and 69,806 barrels of completion fluid,

for a total of 275,256 barrels of TWC fluids discharged per year in the Gulf of Mexico.

Volumes of fluids used for workover, completion, and well treatment operations were collected

for a Cook Inlet Discharge Monitoring Study. Table IX-3 presents the volumes discharged during specific

operations. Volume information was collected for a one year period. Ten discharge events were sampled

during the course of the year. Each of the discharge events was from a single operation (either well

treatment, workover, or completion) but discharges of the fluids may have occurred at several times during

the course of the operations." Average discharge of TWC fluids ranged from 80 to 647 barrels per job.

TABLE IX-3

VOLUMES DISCHARGED PER JOB DURING WORKOVER, COMPLETION, AND WELL

TREATMENT OPERATIONS FROM THE COOK INLET DISCHARGE MONITORING STUDy?

Volumes 600 390 178.6 10.8 12

Discharged 600 75 238.1 320.8 148

(barrels) 400 310 35.7 25

100 303 71.4 173

1,111 50 20

492 50 93

1,200 25

670 75

25

1,295

740

50

Minimum 100 25 20 10.8 12

Maximum 1,200 1,295 238.1 320.8 148

Average 647 282 106 132 80

The 1993 Coastal Oil and Gas Questionnaire also provided data regarding volumes of TWC fluids

discharged in Cook Inlet, Alaska. 8 Volumes of workover/treatment fluids reported in the survey as

discharged ranged from 300 to 18,000 barrels per well per year. These volumes were reported by two of

the 13 active platforms in Cook Inlet. The 18,000-bbl discharge volume was a total of three discharges
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throughout the year, so the average per-job discharge volume is 3,150 bbls of workover/treatment fluid.

Discharged completion fluid volumes ranged from 360 to 2,720 barrels per well for the year, and were

reported for four wells on two different platforms. The average per-job discharge volume is 2,243 bbls

of completion fluids. A total annual TWC discharge volume for all platforms in Cook Inlet was calculated

to be 60,496 barrels per year, based on the above per-job volumes and a seven-year schedule for drilling

new wells and recompletions provided by Cook Inlet operators." All discharges of TWC fluids to Cook

Inlet reported in the survey were commingled with produced water for treatment prior to discharge.

2.2 WELL TREATMENT, WORKOVER, AND COMPLETION FLUIDS CHARACTERISTICS

2.2.1 Well Treatment Fluids

In general, well treatment fluids are acid solutions. Acids used include: hydrochloric acid (HCI),

hydrofluoric acid (HF) and acetic acid (CzH40z) . Concentrations of HCI in water range from 15 to 28

percent. A mixture of hydrochloric and hydrofluoric acid is also used and is referred to as "mud acid. "Z

Mud acid mixtures are 12 percent HCI and 3 percent HF in water. Acids are selected based on formation

solubility, reaction time, and reaction products. The acid reactions are temperature dependent and

temperature increases can decrease the depth of acid penetration. 10

A well treatment job involves a series of several solutions to be pumped down hole: a pre-flush

solution, the acid solution, and a post-flush or "chaser" solution. The pre-flush solution is generally 3-5

percent ammonium chloride (NH4Cl) and forces the hydrocarbons back into the formation to prepare for

stimulation. The acid solution is then pumped downhole. Following the acid solution is a post-flush of

ammonium chloride that forces the acid further into the formation. II The solutions remain in the formation

for 12 to 24 hours and are then pumped back to the surface."

Common well treatment fluids include: hydrofluoric acid, hydrochloric acid, ethylene

diaminetetracetic acid (EDTA), ammonium chloride, nitrogen, methanol, xylene, toluene. Well treatment

fluids may include additives such as corrosion inhibitors, demulsifiers, acid neutralizers, diverters,

sequestering agents, and anti-sludging agents." Additives include: iron sequestering agents, corrosion

inhibitors, surfactants, viscosifiers, and fluid diverters." The purpose of the additives can be for: reducing

the leak-off rate, increasing the propping agents carried by the fluid, reducing friction, and preventing the

aggregation and deposition of solid particles. II A corrosion inhibitor is always used during an acid

stimulation job because the acids used are extremely corrosive to the steel piping and equipment.v"

Table IX-4 lists some of the typical chemicals used during well treatment.
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TABLE IX-4

WELL TREATMENT CHEMICALS14

Fracture or matrix

acidizing agent

Acid stimulation agent

Acidizing fluid

Acid fracturing agent

Self breaking acidizing

emulsion

Acid precursor

Acidizing of siliceous

strata

Sequestering additive for

iron and aluminum in

acid stimulation

Fracturing agent

High temperature

fracturing agent

Acid stimulation

Acid fracturing

Acrylamide polymer

Gelling agent

Reducing agent

Acid

Vinyl pyrolidine copolymer

HCl

Water

Oxyalkylated acrylamidoalkanesulfonic

acid polymer

Dialkyldimethyl-ammonium

chloride polymers in acid solution

C6-C1S primary amine

Diethanolamide of CS-C1S fatty

acid

Kerosene

Acid solution

Carbon tetrachloride

Ammonium fluoride

Levulinic acid

Citric acid

HCl solution

Hydroxypropyl cellulose

Poly (maleic anhydride) alkyl

vinyl ether

Aluminum salt of phosphate ester

in kerosene

Acetic acid

Acid in oil emulsion

0.1 to 1.5% by weight

0.5 to 30% by weight of polymer used

200% of stoichiometric amount of gelling agent

used

10%by weight

1%by weight

8% by weight

91%by weight

1% by weight in 15% HCl

0.1 to 1% by weight polymer, 5 to 15% HCl

solution

0.01 to 0.5% by weight

0.02 to 1.0% by weight

25 to 35% by volume

25 to 38% HCl solution

10% CC14

90% water

1 to 10%by weight fluoride ion concentration

10 to 400 Ib/l000 gallon

10 to 400 Ib/l000 gallon

15% HCI solution

1%

3%

1%by weight in kerosene

20 to 30%

10 to 28%

2.2.2 Workover and Completion Fluids

Workover and completion fluids are similar in nature and are typically a variety of clear brine.

Packer fluids are workover or completion fluids which are left in the annulus between the well casing and

tubing at the conclusion of the operation.3 Specific fluids are used during completion and workover
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operations to seal off the producing formation to prevent fluids and solids loss to the formation. The

formation is sealed by the disposition of a thin film of solids over the surface of the formation. These

solids are called bridging agents." The bridging agents are oil or acid soluble and dissolve at the cessation

of workover or completion operations to enable oil or gas to be produced from the well. 15 Commonly used

bridging agents are: ground calcium carbonate, sodium chloride, oil soluble resins, and calcium

Iignosulfonates." The fluids are selected to be compatible with the formation to minimize damage to the

formation and should perform the following functions.v'<'?

• Control subsurface pressures

• Maintain hole stability

• Transport solids to the surface

• Installation of packer fluids

• Keep solids in suspension

• Minimize corrosion

• Remain stable at elevated temperatures.

Workover and completion fluids can be divided into two broad classifications: water-based and oilbased

fluids. There are three types of water-based fluids: brine water solutions, modified drilling fluids,

and specially designed drilling fluids.

Brine fluids are comprised of inorganic salts dissolved in water. This combination yields a solidsfree

fluid with sufficient density to control sub-surface pressures." Brine solutions have a density ranging

from 8.5 pounds per gallon (ppg) for seawater to 19.2 ppg for zinc bromide/calcium bromide fluids."

Table IX-5 lists some of the more common brine solutions and their densities. Disadvantages of brine

fluids are: expense (which can reach $800/barrel), the generation of precipitates in the formation at high

pH or when contaminants are present, loss of large volumes of fluid to the formation, limited lifting

capacities, poor suspension properties, and temperature sensitivity. 16

Modified drilling fluids contain the necessary additives to achieve the basic functions of a

completion or workover fluid. These fluids are economical to use since they are usually readily available,

The disadvantages of modified drilling fluids is their high solids content (both compressible and

incompressible solids). The high solids content can result in: hydration and/or migration of formation

clays and silts, emulsion or water blocking, and permanent formation damage.

Specially designed fluids consist of inorganic brines with the addition of: polymers, acids, water,

or oil-soluble materials needed to formulate a fluid with the proper viscosity, weight support, and fluid loss
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TABLE IX-5

COMMON BRINE SOLUTIONS USED IN

WORKOVER AND COMPLETION OPERATIONS16

Potassium Chloride

Sodium Chloride

Sodium Bromide

Calcium Chloride

Calcium Bromide

Calcium Chloride-Calcium Bromide

Zinc Bromide-Calcium Bromide-Calcium Chloride

a Densities given are the maximum density except where a range is provided.

9.7

10.0

12.5

11.6

11.6 to 14.2

11.6 to 15.1

15.1 to 19.2

control. These fluids are used where additional clay inhibition is required. Two of the available polymers

used are hydroxyethyl cellulose (HEC) and xanthan gum. Problems associated with specially designed

systems include poor temperature stability, foaming, and corrosivity. 16

There are two types of oil-based fluids: true oil fluids and invert emulsion fluids. The advantages

of oil-based fluids include: temperature stability, density range, maximum inhibition, minimum filtrate

invasion, and non-corrosive. Disadvantages include toxicity and the potential to damage environmentally

sensitive areas, change the wettability of the formation, cause emulsion blocks, or damage dry gas sands. 16

The drilling fluid tanks are used to mix and circulate workover and completion fluids. The fluids

are circulated to remove unwanted materials and to maintain pressure.' Solids control must be maintained

in workover and completion fluids so that the formation is not irreversibly plugged in the vicinity of the

wellbore.

World Oil publishes a yearly guide of commercially available drilling, completion and workover

fluids. The guide lists specific additives to the basic fluid and includes the product name, tradename,

description of material, recommended uses, product function and the company from which they may be

obtained. The primary functions of additives in completion and workover fluids are listed in the guide as

corrosion inhibitors, viscosifiers, and filtration reducers. The corrosioninhibitors such as hydrated lime

and amine salts are added to the fluid to control corrosion. The viscosifiers are added to increase the
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viscosity. The filtration reducers are added to reduce fluid loss to the formation and can include bentonite

clays, sodium carboxymethylcellulose, and pregelatinized starch." Table IX-6 identifies specific additives

to completion and workover fluids.

TABLE IX-6

ADDITIVES TO COMPLETION AND WORKOVER FLUIDS4

Viscosifiers

Fluid Loss Control

Corrosion Inhibitors

Guar Gum

Starch

Xanthan Gum

Hydroxyethyl Cellulose

Carboxymethyl Cellulose

Calcium Carbonate

Graded Salt

Oil Soluble Resins

Amines

Quaternary Ammonia Compounds

Several sources indicate that well completion and workover fluids may include hydroxyethyl

cellulose, xanthan gum, hydroxypropyl guar, sodium polyacrylate, filtered seawater, calcium carbonate,

calcium chloride, potassium chloride, and various corrosion inhibitors and biocides, zinc bromide, calcium

bromide, calcium chloride, hydrochloric acid, and hydrofluoric acids."

2.2.3 Chemical Characterization of Well Treatment, Workover, and Completion Fluids

A comprehensive source of analytical data for TWC fluids is a study of "associated wastes"

conducted by the EPA Office of Solid Waste (OSW), Waste Management Division.":" The term

"associated wastes" is used in the OSW study to describe miscellaneous and minor wastes associated with

the exploration, development, and production of oil and gas resources. This study includes data from

samples ofTWC fluids collected in Texas, New Mexico, and Oklahoma during sampling efforts in 1992.

Table IX-7 provides the average concentrations of pollutants found in selected TWC fluid samples from

the OSW study." In general, the pollutant characteristics ofTWC fluids vary considerably from job to job.

Therefore, the data in Table IX-7 are listed as ranges as well as averages.
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Table IX-7

POLLUTANT CONCENTRATIONS IN TREATMENT, WORKOVER, AND

COMPLETION FLUIDS19

Conventionals

Oil & Grease

Solids, Total Suspended

Priority Pollutant Organics

Benzene

Ethylbenzene

Methyl Chloride (Chloromethane)

Toluene

Fluorene

Naphthalene

Phenanthrene

Phenol

Priority Pollutant Metals

Antimony

Arsenic

Beryllium

Cadmium

Chromium

Copper

Lead

Nickel

Selenium

Silver

Thallium

Zinc

Other Non-Conventionals

Aluminum

Barium

Boron

Calcium

Cobalt

Cyanide, Total

Iron

Manganese

.Magnesium

Molybdenum

Sodium

Strontium

Sulfur

Tin

Titanium

Vanadium

Yttrium

Acetone

Methyl Ethyl Ketone (2-Butanone)

M-Xylene

O-+P-Xylene

4-Methyl-2-Pentanone

Dibenzofuran

Dibenzothiophene

N-Decane (N-ClO)

N-Docosane (N-C22)

N-Dodecane (N-C12)

N-Eicosane (N-C20)

N-Hexacosane (N-C26)

N-Hexadecane (N-C16)

N-Octacosane (N-C28)

N-Octadecane (N-C18)

N-Tetracosane (N-C24)

N-Tetradecane (N-C14)

P-Cymene

Pentarnethylbenzene

1-Methylfluorene

2-Methylnaphthalene

15,000.0 - 722,000.0

65,500.0 - 1,620,000.0

477.0 - 2,204.0

154.0 - 2,144.0

0.0 - 57.0

298.0 - 1,484

0.0 - 123.0

0.0 - 1,050.0

0.0 - 128.0

255.0 - 271.0

0.0 - 148.0

0.0 - 693.0

0.0 - 25.1

7.6 - 82.3

48.0 - 1,320.0

0.0 - 1,780.0

0.0 - 6,880.0

0.0 - 467.0

0.0 -139.0

0.0 - 8.0

0.0 - 67.3

0.0 - 1,330

0.0 - 13,100.0

66.5 - 3,360.0

4,840.0 - 45,200.0

1,070,000.0 - 28,000,000.0

0.0 - 40.9

0.0 - 52.0

7,190.0 - 906,000.0

187.0 - 18,800.0

10,400.0 - 13,500,000.0

0.0 - 167.0

7,170,000.0 - 45,200,000.0

21,100.0 - 343,000.0

72,600.0 - 646,000.0

0.0 - 135.0

0.0 - 283.0

0.0 - 4,850.0

0.0 - 131.0

908.0 - 13,508.0

0.0 - 115.0

335.0 - 3,235.0

161.0 - 1,619.0

198.0 - 5,862.0

136.0 - 138.0

0.0 - 222.0

0.0 - 550.0

237.0 - 1,304.0

0.0 - 1,152.0

0.0 - 451.0

173.0 - 789.0

0.0 - 808.0

0.0 - 422.0

281.0 - 1,868.0

312.0 - 1,289.0

513.0 - 1,961.0

0.0 - 144.0

0.0 - 108.0

0.0 - 163.0

0.0 - 1,634.0
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231,688.00

520,375.00

1,341.00

1,149.00

29.00

891.00

62.00

525.00

64.00

263.00

29.60

166.00

8.64

26.08

616.82

277.20

1,376.00

115.52

42.94

1.60

13.46

362.94

6,468.40

498.10

15,042.00

10,284,000.00

8.18

52.00

384,412.00

5,146.00

5,052,280.00

63.00

18,886,000.00

142,720.00

245,300.00

27.00

74.58

1,156.00

41.92

7,205.00

58.00

1,785.00

890.00

3,028.00

137.00

111.00

275.00

771.00

576.00

226.00

481.00

404.00

211.00

1,075.00

801.00

1,237.00

72.00

54.00

82.00

817.00

Samples of workover, completion and well treatment fluids were collected and analyzed for the

Cook Inlet Discharge Monitoring Study conducted in 1987. The study was a cooperative effort between

the U.S. EPA Region 10 and seven oil and gas companies. The specific objective of the study was to

determine the type, composition and volume of discharges from workover, completion, and well treatment

operations. Samples were collected of fluids during five workover operations (one using weak acid,

EDTA), two completion operations, and three well treatments using acid."

The samples collected during the Cook Inlet Discharge Monitoring Study were analyzed for pH,

oil and grease, dissolved oxygen, BOD, COD, TOC, salinity, zinc, cadmium, chromium, copper, mercury,

and lead. Table IX-8 summarizes the analytical results from the Cook Inlet Discharge Monitoring Study.

2.3 WELL TREATMENT, COMPLETION, AND WORKOVER FLUIDS CONTROL AND TREATMENT

TECHNOLOGIES

2.3.1 BPT Technology

The current BPT requirement for TWC fluids is "no discharge of free oil" to receiving waters.

EPA's general permit limiting the discharges from coastal oil and gas drilling operations in Texas and

Louisiana further prohibits discharges of TWC fluids to freshwater areas (58 FR 49126; September 21,

1993). Methods for treatment and disposal include:

• Treatment and disposal along with the produced water

• Neutralization for pH control and discharge to surface waters

• Reuse

• Onshore disposal and/or treatment.

Treatment and disposal of well treatment, workover, and completion fluids with the produced water

varies depending on how the fluids resurface, their reusability, and their volume in relation to produced

waters they may be commingled with. The fluids are often commingled with the produced water,

especially where the proportion of produced water to TWC fluids is high enough to overcome the

interference the TWC fluids may have on the produced water treatment system. According to one industry

report, TWC fluids can be effectively treated in the produced water treatment system if commingling is

performed in such a manner that the treatment system is not subjected to large concentrated slugs of TWC

fluids. 11 Operators in Alaska also treat and dispose of these fluids with their produced water. 8,22,23 In

California, facilities commingle the workover, completion and well treatment fluids with the produced

water and dispose of the wastes in injection wells.'
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TABLE IX-8

ANALYTICAL RESULTS FROM THECOOK INLET DISCHARGE MONITORING STUDY'

Workover Fluids I 6.3 6.5 36 1 690 1,170 306 16.7 NA NA NA NA NA NA

4.1 4.1 . 74 0.2 460 1,820 1,700 16.2 NA NA NA NA NA NA

NA NA 47 NA NA NA NA NA 2.2 0.21 3.3 1.3 0.0019 0.3

7.9 7.2 21 0.4 660 1,130 249 22.78 0.13 ND* 0.12 ND* ND** ND*

6.6 6.9 21 0.3 680 1,270 321 21 0.16 ND* ND* ND* ND** ND*

6.7 7.1 0.34 2.6 3.4 236 23 17.65 NA NA NA NA NA NA

7.2 7 9.4 0.4 400 > 1,500 203 27.81 NA NA NA NA NA NA

6.7 6.9 21 2.8 51 408 61 24.16 NA NA NA NA NA NA

~ I I I

NA 1.4 66 NA NA NA NA NA 0.68 0.142 ND* 2.8 0.00044 0.35

I 7.5 7.6 12 0.1 660 1010 289 30.63 0.015 ND*** ND* ND* ND** ND*

1-0

N 7.5 7.5 14 0.2 630 965 294 30.63 0.01 ND*** ND* ND* ND** ND*

7.4 7.4 16 0.2 720 1,410 302 29 0.036 ND*** ND* ND* ND** ND*

NA 1.6 23 NA NA NA NA NA 0.175 0.0063 0.04 0.18 0.00074 0.05

6.8 7.2 13 0.2 600 1,080 350 27.36 0.017 ND*** ND* ND* ND** ND*

6.7 7.3 11 0.1 600 1,035 304 25.72 0.02 ND*** ND* ND* ND** ND*

6.7 7.3 8.1 0.1 560 1080 307 25.72 0.012 ND*** ND* ND* ND** ND*

7.2 7.2 5.6 0.4 570 1,230 115 30.01 NA NA NA NA NA NA

7.2 7 2.2 0.1 865 980 70 29.51 NA NA NA NA NA NA

7 7.1 1.9 0.5 645 1,000 119 29.18 NA NA NA NA NA NA

Completion I 7.1 7.1 6.1 4.7 108 590 90 25.76 NA NA NA NA NA NA

Fluids 8.6 8.5 0.23 6.2 6 865 4 2.14 NA NA NA NA NA NA

*pH reported in standard units

NA = Not analyzed

ND* = Not detected (detection limit at 0.01)

ND** = Not detected (detection limit at 0.0002)

ND*** = Not detected (detection limit at 0.002)

TWC fluids may be treated separately from the production fluid stream if they resurface as a

discrete slug. It is especially advantageous to separately collect them if they are heavily weighted and can

be reused. Workover and completion fluids can be reused 2 to 3 times depending on the amount of oil and

grease build-up. Inexpensive workover and completion fluids consisting primarily of filtered seawater are

typically not reused. However, treatment fluids are not reused because they react with the formation and

lose their treatment ability. 2

2.3.2 Additional Technologies Considered

Additional controls considered for this rulemaking are limitations on oil and grease or zero

discharge. The technology basis for these other controls on TWC fluids is commingling and treating with

produced water or sending the fluids separately to commercial disposal facilities. A detailed discussion

of produced water treatment technology is presented in Chapter VIII.

A new technology tested for the treatment of TWC fluids is a granular filtration media formulated

to absorb crude oil contamination from wastewater streams at pH levels less than one." After phase

separation, the hydrocarbon contaminated fluids are pumped through a vessel loaded with the formulated

media to remove hydrocarbons and additives detected as oil and grease. The cost of the treatment is

$30.00 per barrel of fluids based on an average volume of 587 bbl per well treatment (acid) job. Vendor

data indicate that for a given acid job, the oil and grease removal efficiencies range from 98.25% to

98.97%.24


